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1 Claim.

The invention relates to fuses and has for its
principal objects the provision of an improved
fuse construction which will afford overload pro-
tection and short circuit protection. The ordi-
nary fuse construction employed for short circuit
protection does not provide any protection against
overload, because the ampere carrying capacity
of the fuse is usually several times the normal full
load current of the apparatus with which it is
connected. Such fuses are ordinarily used to
protect the wiring system and service against a
serious fault current caused by the apparatus
connected to the system through the fuse, and
in this case, the apparatus would be damaged be-

5 fore the fuse would blow. When a fuse is used

for overload protection, it is so proportioned to
the ampere capacity of the apparatus that the
fuse will blow before the apparatus is damaged.
In this case, the fuse will blow on a momentary
current increase which would in no way damage
the apparatus. The object of the present inven-
tion is to provide both overload and short circuit
protection and obtain a time delay action for
overload, so that the overload fuse will not blow
on a momentary increase in current, such as that
above referred to, the time delay being adjusted
to suit the characteristics of the apparatus to be
protected. In its preferred form, the assembly
involves the use of two fuses in series, one pro-
portioned to the overload and the other propor-
tioned to the desired short circuit protection, ar-
ranged so as to give a time delay action for the
overload. The invention is {llustrated in the
accompanying drawing, wherein:

Pigure 1 is a diagrammatic view showing one
arrangement of the device. Figs. 2 and 3 are
detail views showing the fuse link assembly.
Figs 4 and 5 are views similar to that of Fig. 1
showing alternative arrangements. And Fig. 6 is
a detail view showing a modification of the switch
construction. E

Referring to Figs. 1, 2 and 3, the numerals
6 and 71 designate the terminals of a circuit in
which the fuse construction is Iocated; 8 and 9

5 are the two fuse wires arranged in series in the

circuit, 8 being the overload protecting fuse and 9
the short circuit protecting fuse; and (0 is a
thermal switch arm in shunt with respect to the
fuse 8 and making contact, when in the closed
position shown in Pigs. 1 and 3, with the member
i.

The overload fuse 8 is proportioned so that it
will blow with a current load which is substan-
tially lower than that it which the fuse 9 will
blow. It is designed to protect the apparatus
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connected with the circuit, while the fuse 9 is
designed to protect the wiring system from injury
in case of & short circuit or other accident throw-
ing a heavy load on the circuit.

Under a normal current load, the switch 10 is
in closed position, but it is of the type which will
cpen automatically upon a predetermined in-
crease in load above normal. In the present in-
stance, it is a thermal arm, well known in the art,
consisting of two metals arranged so that when
the current load reaches a certain point, the. heat-
ing of the metals causes the arm to bend so that
its end iIs separated from the member I1. The
switch is so designed that when a momentary in-
crease in load occurs in the circuit sufficient to
blow the overload fuse 8 (if the switch were not
in shunt therewith) but not sufficlent to injure
the apparatus connected to the system, the arm
will heat up and open, thus causing the full cur-
rent flow to pass through the fuse 8. Since the
surge of current is only momentary, however, the
flow is reduced by the time the\ switch opens, so
that the fuse 8 does not blow, and the necessity
of replacing it is avoided. The switch thus gives
a predetermined, appreciable time delay in ex-
posing the fuse 8 to current surges. A thermal
switch is suitable for giving this delayed action,
but it will be understood that other types of auto-
matically operating switch devices having a re-
tarded opening might be employed.

One particular fuse link construction is shown
in Pigs. 2 and 3. As here shown, the fuse wires
8 and 9 are carried by a bar of insulating material
12, such as Bakelite, the two adjacent ends being
clamped together at one end of the bar by the g
m~omber {1 in the form of a bolt carrying the nut
13 at one end and the head 14 at the other end.
The head {4 is yleldingly engaged by the free end
of the bi-metal switch arm {{ under normal cur-
rent conditions. The left hand ends of the switch 4
arm and the fuse 8 are clamped on opposite sides
of the end of the bar 2 by the bolt 15.

It will be apparent that in the operation of the
construction just described, the switch arm will
close soon after it opens, since the circuit is
through the arm, and when the metals of the arm
resume their normal temperature due to ihe in-
terruption of the current, the arm will return to
its .original position. In cases in which it is
desired to avoid this automatic closure, a latch 50
may- be provided, as shown in Fig. 6, to lock the
arm in open position. The latch shown is a clip -
16 of spring metal whose end 1T will move be-
neath the end of the arm when such end arrives
at a point above the end 1.
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Fig. 4 illustrates a modification of the circuit of
Fig, 1 in which the thermal switch arm | 8 isin
the main circuit and is provided with an end 19

which normally bridges the gap between the con-’

tact members 20 and 21, a wire 22 serving to con-
nect the shunt circuit 23 carrying the overload
brotecting fuse 8 with the arm 8. The opera,-
tion parallels that of the Fig. 1 circuit, as here-
tofore described.

Fig. 5 illustrates another arrangement, in which
the fuses 8 and 9 are in parallel and in which
24 is the thermal switch arm. In case of over-
load, the switch opens throwing the current
through the fuse 9, and the device will function as
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heretofore described in connection with the ap-
paratus heretofore described.

What I claim is:

In combination in a fuse assembly, a cireuit
including a short circuit fuse and a thermal switch
In series, and an overload fuse in shunt with said
short circuit fuse and the switch, said switeh
heing adapted to remain in closed position under
normal cwrrent load but to open after a prede-
termined time interval upon an increase in cur-
rent load above normal so that with the switch
in open position, a full current flow occurs
through the overload fuse.

LESTER C. HART.
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